(l9)1»#*DftF9T?fiffitffl 
BISVJSA 

(43) BfS^Sia 
2004 *f 10 ft 28 B (28.10.2004) 



Rec'd PCT/PT0 15 OCT 

(i2)f»»tt*ft«i=»^i^r»iii*^fcHiBttj[Q / 5 53 320 

iiiiii iiiiii ii ii iiiiiiiiiiiiiiii inn 




PCT 



(10) SPg^BB## 
WO 2004/091662 Al 



(si) mmttv&W: 

38/00, 31/517, A61P 27/02 



A61K 45/00, 



(21) mi 

(22) SfSUSlB: 

(25) BBUBftfTB: 

(26) BBttHftWB: 



PCT/JP2004/005456 
2004 *P4 16 B (16.04.2004) 



B*tg 



(30) ffiftjfx-*: 

4#M2003-1 14819 2003 ^4 fl 18 B (18.04.2003) JP 
*#Jg2003-273177 2003 *7 R 1 1 B (1 1.07.2003) JP 

(71) UBAf*B*B<£T0»SBlcrnvCj: 

^*5t^tt (SENJU PHARMACEUTICAL CO., LTD.) 
[JP/JP]; T 5410046 *llJ&*IEm**E¥»fflT 2 T I 
5§8^ Osaka (JP). 



(54) Title: AGENT FOR REPAIRING CORNEAL PERCEPTION 
(54) fimtoJtEQLM 



(72) f§E#;fc£tf 

(75) SSW^/ttHIA (#SKOl>T(D*): SlU 

(TAKAYAMA, Yoshiko) [JP/JP]; T 6550003 £j£iStt 
F ifiS*B/h*lU*Br 2-21-1-902 Hyogo 
(JP). (NAKAMURA, Yoshikuni) [JP/JP]; T 

6512116 ft|S!i^pmBEffiSl]J& 4-366-1- 
1 0 6 Hyogo (JP). #± i$ (INOUE, Jun) [JP/JP]; T 

6540103 &mmwwfb'&m&&\\\is 1-26-7 

Hyogo (JP). X ft ft (AZUMA, Mitsuyoshi) [JP/JP]; T 
6620031 ^0*ffiSmi»*^Hr4- 13-102 

Hyogo (JP). 

(74) ftlA: iftft - (TAKASHIMA, Hajime); T 5410044 
*KJ&*0Em**B<*E0re9T§ 2*1 4^S« 
^«^^tf;U Osaka (JP). 

(si) ftSB(«*a>&iMBy, £T0>s«a>Bi*a«B*< 

rTB): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 



NO 

O 





c 3fi. 



a ...CONTROL 
b ...C3 ENZYME 

(57) Abstract: It is intended to provide a novel drug repairing the corneal perception after a corneal surgery and improving the 
symptoms of dry eye. This drug, which contains an Rho protein inhibitor, is useful for treating depression in corneal perception after 
a cataract surgery, after an LASK sui^ery, after a PRK surgery, or after corneal transplantation, or in association with neuroparalytic 
keratopathy, corneal ulcer, diabetic keratopathy, etc. and improving dry eye symptoms. 



BEST AVAILABLE COPY 



WO 2004/091662 Al IIIIIUIIIIUIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIII 



DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BP, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(84) ft£Bfa*<Dft^ifiy. £x<j>mm<D&®&mtf 

RTfi^J: ARIPO(BW,GH,GM,KE,LS,MW,MZ,SD,SL, 2jt?3- K&lftfeOBSHglCOI^T IS, 

SZ, TZ, UG, ZM, ZW), a — ^*>T (AM, AZ, BY, KG, ^(D^miZ^tS^tlX Tu- KirBSIS 

KZ,MD,RU,TJ,TM), 3 - □ -/ / < (AT, BE, BG, CH, CY, <D#-f h J £#Ho 



(57) MS: WWII*, M*«B0MM«0IS]«*Kt*7*0^^ CflElg 



WO 2004/091662 



PCT/JP2004/005456 



1 

io iiS^3M^^bl¥ra^*Pm«^T^W®#StVN^tiTV^ 0 #J 
fctf, LAS I Kmz\*mbfr\Z%m#B&$)ffi£*l>'Z^ZZb (Tuuli U. 
Linna et al.., Experimental Eye Research 66:755-763, 1998) N LAS 

AK«*fc*JV^s £III&f^HrF«-£^^£;ftW5 (Tuuli U. Linna 
15 et al. , Investigative Ophthalmology & Visual Sciences, 41 : 393-397, 2000) 0 

prk^^i/las i Ktt^(t5^i^t©iTt4iiJSf if, mm 

'jHOMMXhSZ k&^V&£tlX^Z> (Ang, Robert T. et al. , Current Opinion 
in Ophthalmology 12:318-322, 2001) o ^ LT^^^^^aiM^T^fci*^ 

25 ft^OtfW.ViX'hZo 
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Rho^/^ttRho77U- (Rho, Rac, Cdc42^if^ 

5 jB^JSS'frSili^fetbTiSO (Hirose, M. et al. , The Journal of Cell 
Biology, 141:1625-1636, 1998), R h o * B#5WO^r3jl*«:*#K:S# 
niilUot *$#ffitt$/$& fcteil-f- 5 # # ffl^ £ tvT V ^ § 2 
0 0 1-5 1 5 0 1 ^^WffiM^Mmi , 0 1 1, 3 3 0#K» 

t) 0 tfe,Rh o?y/^©x7s^^-^H-©-otfc§Rh o^— if© 

^■fZ^btilftihftX^Z mW&mf&O 2/8 3 1 7 5f/^7Vs' K ft 
W^fpmiB^M^l, 1 4 2, 5 8 5-§-8B*B#)„ BHI^H^b 3/0 2 0 2 8 

l^yyi/y hxfe, las i KJ&2fo^fl!f^o^JI!l#jftW»-®H-t"5^ 

7^ v*^©^46»wj^stbTv^sj^;Rh o ^y^^ia^©iaiitt3&<^ 

HX#igl-*f LTI^ 7 hHX#g|it^f (trigeminal tract in whole 
mount cultures) 2U-*3V^ N ttWIP (NGF) ft ^©ttftfl&fcB^W 
20 »#»tt5H#JR^RhoS^bSi (r/^77f^t) -cbl***^ 

(Ozdinler, P. Hande et al. , The Journal of Comparative Neurology, 
438:377-387, 2001) e ttWH^^TttJ, R h o 

ftW*#jg^2»^^5^ov^Tri^feftv^^:oBii#^>5^ Rto^y 
^y/^PltSltfe?>c 3WMfc£<>x^<Dfa^±.ifcoW%kt> l $$M&fcZ>z. b 
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fti?ofim^m\^m^bzzk&M*£ftr^z>mm2 o o 0-2 6 4 8 4 
7 ^&$fts ^'>n#fpm®^iB^ 1 , 1 4 2,5 8 5 ^mmm)o 

5 v-^-mVrMiEftmm&ffi (prkK v-if-^SWJffiMfcfl? (^-^y 

^ ; las 1 k), fimmk%z<D%m&mk*v<D&mto%mi&®T*. k? 

15 (DRho^ umn^^ir^nwrnm^im^mn 

( 2 ) r h o ^ umn*^irhftmwm&m%m.&n ; 

(3) Rh o^y/^Pl^J &Mrt5£ K*P»iaaW ; 

(4) Rho^^/<^ia'WIU«r^*t-S.K?-YT^»*»l'; . 

20 (6) Rh o ^ v>*t $mm%^tzftmnmMimimiii&%ffl.}&m •, 

(7) Rh o & v'*9W%M*^irzftm&%m'&mm&m 

( 8 ) Rho^W Mam-Mr*- 5 T>f ft&A&Jfttt ; 

25 (10) ^|^fftt*#a«3tffl»«««r«3irt-5fc«>©Rh o*i""**IB#*8 
(11) AKto»liI«ffllijft«*a^5fc»©Rh o^w<^B#5WO«ffl ; 
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(13) ©#«& ©j&fctesitf&s fe s ft s k: r h o * m 

^©^SbSSrS-^-fSi. felt J:SAIIItttt©ttft^6^rt*rflKii"**ft ; 

(14) ^«»«©**#fi'K3i35 s *Ki: SftSfcffcfcR h o * MfiW© 
5 ^»*fca^sr.fefci5««tt»©**#a«rffi31i-**«fe ; 

(15) Aflttojlt©IiI«*SiKKfe**t6»*fcRh o^/^RMFaO©^**: 

i fe fc: J: S^«*P**lHl«-t-5^fe ; 

(16) K9>f T^^ff«U^^K:Rho^XA!^ia*Si©*3»*ftS#^* 

10 t|i1-5t>©-i?fc5„ 

in i ttiaftffl i fc»rt s 9f-^#n=x#»*iBia©«3teW#«*«r^^o a 

»C 3#««l»JP«fil«-e2 4^^*UfC>^^HX#M»^> BSC3 
15 JjSSr^i~o 

jffittf±^^^i-S#»^jB^.»lllS©ffl^«:^-t"o #«J4 3«©¥ 
^©±^^^Sr^i"o H^*** 3 ^ 12 — /We*H"3W£IS (p<0. 0 5) 

20 H3ttl*ft^2^»tS*il9^^HX#«»ja©^»*«<fe&^T. A 

Bttfl5#»l«fellP (*IWt«10juM) C 

mm) mmm. Eit^4tt tosiomm) «m«*c4 8i*iw*ti 

25 H4ttttftffl2 feJSttS* h Lfc^B»{^r^#ig^^»© 
Jfc* (%) ^t^57^fc5. «.|ttt3^J© 5 P^IS±SW^Sr^-t- 0 
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p < 0 . 0 1 %7Fi~ a 

B5ttKfc«3K::l8VV'C, trPttm (C) i=Xtt»» (T) fcfcttSR 
OCK I&£tJ*ROCK I I«>s7?y^ayT^y^©ISS^t„ 

5©SrPl#i-5^T<JD|Ja^Js fcitfRh o * &fcttR h o9V**y 
fllfctfRh o3^-i? (ROCK) ©Ht ftPt^-T 

io w#Jft2?.ft fc^&s. r^flg#gj itt,*ait#«-e*>«HxtMi 

15 jBftJ:tJCftX) *v^\ r^j i f*M#:a> &IMB#fcifciB#£j** fctt/*5 _ 

20 JB^T#*rL-CfcJ:i\ $ 6, fc, *©fcmftttth¥ft*&3g1-<5 £ t fc i D g 

5#Cfts & £ ;i SJ^-T 5 if^/v:*-^^—*? (HRP) ^JrC 

flsT'^mUfc^, HR P ft3&£S*T!R3te&ftSI£-t-5 -^1^9 

25 7-r?*fM:ftWj£U 

Rho^/^ Pl^J £ LTft> 0!l*.ff C 3 jSBSa^^ (Exoenzyme C3, # 
«3BB#K:48V^tt^C3»*i:v^5-i:fc*>5«)x h^V^A (Toxin 
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A) &£Xfih*i'yB (Toxin B ) &m'R h o m$#J#W h 

i Utli, #MBH6 1-2 2 7 5 8 l*®¥k OfcSflMfftfc 4 > 6 7 8, 

5 7 8 3 \^mo^m. mmy r *^/v&^-eft«£*T>5 
^ y^ / y yx;v*^frmm& m^mmo o/5 7 9 i4#/^7i/yb 

*3«tt^#M2 0 0 0-4 4 5 1 3#^$^lBii£>4b'8^ P f 

m^it/4- [2- (2, 3, 4, 5, 6 "y^7^tD7x^;H V 

^Sft*lf©Rh o^t- m*H ;-HR^H*0 2/076977 
10 t^7Vyh WH^fP^M^l, 3 7 0, 5 5 2 *8B8I», IHH 1 , 3,7 
0, 5 5 3«t) »^ iill. 2-^n-6, 7-^b=¥ 

IfRMfiffl ; fc*tfBMI&HJl0 2/1 00 8 3 3*/<y7|/y M-lBit© 

ft-s-^ m*L\f, n- ( i — ^yi>;v- 4 - t°^y i?^) - 1 H--r 

«PRK^LASIKll©«TUfcAfllto3lfeia«©fc«>©il&**2:b'r, $>5 
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a tVl^/V- P 7 ^ V— K # Aoj^SO* fvWc ^vMr A- P — * if) 
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w*.tf*aHfc» ttfc#y*.& % yytyy, 

*if)> (r/im »HMWfl& jsu»«*»u 

^y^/UT/v-=i-/K S^^fA;3-!>A, ftFo»MJ-)A, ^t* 

»wi-*i/tf «t < * mmimn, 229~$>3 4.3mosm£ 

1~$J2. Ow/v%m *tt«tt»0. 0 1~*&1. 0w/v%g|^ 
Jfrfttffllttl&O. 001^1. 0w/v%©^^J&5i5^^JPl"So pHf§ 
25' «#Jte, MSSJDU il3tpH$J3~^9, #3; L < ttffi 4 8 fcfc* <fc 5 
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h o * PlW#Jtf>$£«s SftTI&ttfc 0 . 0 0 0 0 1w/v%, »IL 
<te$0. 0 0 0 0 5w/v%v iDff*Ktt»0. 00 0 1w/v°/otfc 
!K ±RRtt*&0. lw/v% HKI^O. 0 5w/v% itl^K 
fitfSO. 0 1w/v% $fetC»*L<«:*&0. 0 0 5w/vl &*5$P>fc 
5 0£L<MO. 00 1w/v%C||^ 0 

0 lw/v%ttt5*i«*^ fcSV^ N- (1— <^/V-4-t^IJ 
Rh o^y/^^Pl^^O. 0 0 3w/v%ttt5«. 10I&2O 

l BSfciaj&IIB1-<&©J&s*v\ 

&*-rz>m&, m*.tx, 4 - [2- (2, 3, 4, 5, 6-^7^07* 

20 fW01 J»^*>¥HX#ftlilJia©#»^jB»^3t^ 

1) &fflS&l& 

2) ttftttft 

C 3^^ (upstate thfii ; Exoenzyme C3 (recombinant enzyme expressed in 
25 E. coli) ; Catalog #13-118, Lot #233303 

3) 

• HX#jgjfiM&©^ItW: Chan f>0#£ (Chan, Kwan Y. andHaschke, 
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Richard H. , Exp. Eye Res. , 41: 687-699, 1985) fcl^fcbTfTofc. *f-& 

# y y j?yt'3- h tfc 8 £ x/^/i'^-* k (becton 
5 dickinson^) \mm%mmhtco mtmm^^hitvmsx 1 o 3 « 

U 5 % C O 2N 9 5 %^T, 1110 0%, 37^^ bfc e 

IWfiWillcrat^a — ta^— fvH§*$ (GIBCO B27 Supplement (GIBCO 

tfcfih 0. 0 2mL/mLW fcitfL-^A'* $ f» (GIBCO tfcjR ; ft 

ittimM) «*nbfciM$£ffli\ »ja*aE^^c 38t§g (2n/ 

10 mLftj&S-ii^) »UT2 4B*IRH(F*Ufc, 

7j?tyh*mmmzmmiT5ft~*-*7'<7*l'h 2 0 0*ri#: (Sigma 
#38) ^i^rtti^-rSM-^^ (Molecular Probes ifc3S) ^V>T 
15 #&«Blia^«ttf#JK^jE***ifefebfeo- SteftfWtttt^WtR^&a^ 

^fcK-fe (lpHfe : 1. 8 3mmXl. 3 6 mm) iltS!)^ B 
. fctf»©£*Wia#( t) fcJ&PX fc*H:,W#»«fy7 b (MacSCOPE, MITANI 

CO.tfcft) *ffiv^T#Hifi©#g^j&©fi*SrWSbs M#:^E#^2^±* 
■ S©#»^jBfc»olWSi«r#ft*®^rt3Wlfi < a ) £ bTtf bfc„ #® 
20 fc*©£*Hfifc©£*|- (tj+t. + '-'+t^I t) OOfiUifcfcS* 
•e«»:©MtfiSr5J 5 &A,fc 0 *<D#<o1»WB%1Btel&tofo& (a x + a a + - + 
a n =Sa) ©^Wjeft-frtt- (St) fc*H-5Jfc* (%) fcttJfbfc. ^Ojfc 

fc % t -test Kb 9 fc£UTfcfc# 5 %5fc?R«r*r#T?*> 5 ¥U£ bfc e 
25 4) tttt*£r& 

c 3 sii^m^*^ 2 4 mm%m i,tc*yhv -;vs¥©m&> b &c 3 
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2 » g/mLmtoLtc%m®x*2 4mmt%nvtcmmz, ni2 

«6P#-eW:^JlW»©#& 4 6 9, c 3 gf Mt^Pfc: <£ 9 gjagMMMMRO* 
5 «jfc*JP*SB«>6>*i/fc (H2)„ 

1) ft/llMfe 

2) «t««ff 

ROCKJMMflfcLT* 2-^0-6, 7—5?* b*V-N- [5-1H 
-^f^/!)^] W!ly-4-75^ N- (1 — "*^A'-4-tV<!? 
^-/l^) -lH-<y^-^-5-7r/' 2&BfcttU 4- [2- (2, 3, 
15 4, 5, 6-^>^7;^o7x^) T^Uo^^] i^i«77, 

2-^P-6, 7-i?* b^-N- [5-lH-^yy/D>V] 

©fc-fe/BUt. N- (l— <y^/v-4-if^y s^aO -iH-fy^/- 

20 ;v-5-r^^- 2 i/27X» un^ fc#*2*iB«rt-s.) 

#|fS2t^V^^Ufc*>©Srj£fflUfco 4- [2- (2, 3, 4., 5, 6 * 

y^7;Pto7x=;V) T^Jln^v] g&flfc (£*T^ fb-g-ft 3 fcfB«-T*.) 

25 fc/$tt5(£tttt) 4rttfllLfc. 
3) 



WO 2004/091662 



PCT/JP2004/005456 



12 

p ^-fvWt^ (GIBCO $M) B27 Supplement (GIBCO *fcS£ ; 2 % 

v/v) *5£tfL-^A-^y (GIBCO ; McM-ffltM 1 mM) $r»bfcJ§ 

f 9* (ESI 2mm ; 9 >f httft) IrA^x 

AU&lttt 1 , 1 O/iM; ft£>4& 2 , AH-iiS 1 0 a M ; fls-fr 

#J3, ftft*&l /iM;/ffrHfc4, IIIIlO/iM) K£&U 4 8« 
*LfCo 5%C0 2 , 9 5%£MT. &&1 0 0%, i&£3 7tJ 

10 T?^Tofc 0 
4) rfe^& 

jg^4 8 f^rif oii^ 4 *;^^7/vf t KSr/§WC&iH?2l$flOI! 

15 IT 7 J y*y\> 2 0 Otfcft: (Sigma tt«) *5 ft 5 

atJte-^fr (Molecular Probes thK) SrfflV>T@^U^^Sr^!fe'feU 

ft 1 lift: 1. 8 3mmXl. -3 6 mm£ 0 i&A^o ®ft* ©^i&IJSS: 

( t ) ? v M~a n&imvy Y ovoscope, mitani co. ) *m 
^^^^Mo-^th (t !+ 1 2 + - + t n =2 t) &®i o ofiLtifcS* 

s a ) o^nttic (st) m»-r«Jt* (%) &tM*Lfc. 

25 5) jffi&h^Wftka 

Pi OjfctfcS: Dunnett' s 9 frfcV\ 5 



WO 2004/091662 PCT/JP2004/005456 

13 

a 3 ah, wstifoftMma^mm^ 4 8 mmmm vitm&&. @3B 
5 « i *asap bfc^*^-e 4 8 mrmm vitmfo&, m 3 c mt^m 2 l 
4 8 mmmm Lfc*w&*\ m 3 d wt&m 3 Lfc«aissrc 4 
8 ftm^m \^itMM%s m 3 e 4 ufcigsi^-e 4 8 $nott§i l 

««-e&j 3 1 1 ^Jpp*r*& 4 1 2 Ss«ri$ 5 7 %, 

3 muamvm 5 1 %, 4 ssan#-ea& 7 0 %-e& t> % »#sr» 

15 ftm&Girzzb&mhfrktevtto 

##0U 2-^bp-6, 7-$?* h=¥iX-N- [5- 1 H— f^^l/y/V] 
dr^-^/y y-4-7$y©^ (SK^M^O 2/0 7 6 9 7 7f^71/y 

K HMD 

2, 4-^PB-6, h^rV^f^/y V (8. 6g, 6 4. 5 8 

20 mmo 1). 5 -T ^ V >f VW—fr (4. 8g, 36. 04mmol) *5j:tJ« 
SfflS*P9A (7. 351g, 74. 91mmol) ^fh7t 
&M7k (13 8mL/6 2mL) tfciJJjt* -«6MTt?»#bfc. j®^^ 

(13 0mL) *rJn*., |&*fc*fffi**fc. 
frU DMF-*3^feW3»*UB»i:"t*52-^oti-6 > 7— 5?*h*f- 
25 N-C5-1H-- f>^VA^^"t^V y-4-7$y©ttfi^#fe. 
mp 278. 7-283. 8 °C. 'H-NMR (300 MHz, DMS0-</ 5 ) 8 3. 93 (s, 3H) , 3. 96 (s, 3H) , 
7.16 (s, 1H), 7.60 (m, 2H), 7.90 (s, 1H), 8.03 (s, 1H), 8.12 (s, 1H), 9.94 
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(s, 1H), 13.13 (brs, 1H). Anal. Calcd. for C 17 H 1B N B 0 8 C1 . 1 / 2 H 2 0: C, 55.97, 

H, 4.14, N, 19.20. Found: C, 56.05, H, 4.46, N, 19.22. 

##$12 N- (1— Oit/U-A-t'^V -lH-^fy^/-^- 

- 2mmM - i/27mw&& mm^m^o 2/1 0 0 8 3 3 

5 f^y7V^b s ^Jl) 

1 -^y^J/V- 4 - 5KV (14. 2 1 g , 7 5. 1 mm o 1 , 13. 
92mL) <D1, (80mL) ^^^t-. i£l-t5~7 

(10. Og, 7 5. lOmmolh h V T± h *ffrX<b 
(H. 5g, 52. 6mmolKffS(4. 29mL, 7 
10 5. lmmol) %JPt, MKT«$#Lfe 0 *Kl> a£tt«rlN-*fifc 

«S4r^ ^/-/^bUJfeft 1-5^1 t^iO. N- (1— <^v^-4-fc°^ 
y^;V) -lH-^y^/^-5-7^y (7. 8g, 3 4%) &#fc 0 
15 mp 150. 1-152. 2 °C. J H-NMR (300 MHz, DMS0-</ 5 ) 8 1. 39 (m, 2H), 1.94 (m, 2H), 
2.08 (t, 2H, J = 10.8), 2.79 (d, 2H, J =11.4), 3.19 (m, 1H), 3.47 (s, 3H), 
5.11 (d, 1H, J = 7. 8), 6.68 (brs, 1H), 6.83 (dd, 1H, J = 8. 9, 1.7), 7.20-7.37 
(m, 6H), 12.58 (brs, 1H). Anal, Calcd. for C 19 H 2 A : C, 74.48, H, 7.24, 
N, 18.29. Found: C, 74.42, H, 7.27, N, 18.37 

20 #btufcN- (i -^^^-4-^!; i?~sy) -lH-ofy^y-sv- 

5-7^ (6. Og, 19. 58mmol) (Dff7tKP77y (60m 
L) fcfc^fc* i|ttlN-IiA-7« (3 8mL) *5£-tf4N- 

im/mwt^^tfc (i3mD rtx., &mzx 3 ofrmmwistco mm 

Lfc@#:£«U /^b^it^iiia^ N- (1— <>V 
25 ; u- 4 - V S?s/k) - 1 H— T is?*/—*'— • • 1 / 

.2 2k5Mfe (4. 3 2g, 5 6%) &#fc 0 

mp 193.0-194.6 °C. 'H-NMR (300 MHz, DMSO-^) p" 2.18 (m, 1.75H), 2.51 (m, 
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0.25H), 2.98 (m, 1.5H), 3.17 (m, 0.5H), 3.41 (m, 2H), 3.68 (m, 0.75H), 3.90 
(m, 0.25H), 4.25 (m, 1.5H), 4.46 (m, 0.5H), 7.40-7.64 (m, 6H), 7.59 (m, 
1H), 7.70 (m, 1H), 7.92 (m, 1H), 8.20 (s, 1H), 11.02 (br s, 0.75H), 11.53 
(br s, 0.25H). Anal.Calcd. for C 19 H 22 N 4 2HC1 1/2H 2 0: C, 58.76, H, 6.49, N, 
5 14.43. Found: C, 58.49, H, 6.48, N, 14.45. 

###J3 4-[2- (2, 3, 4, 5, 6-^^7/^P7i^)7^ ]) 
xij)V\ %E&m<D&J& (#M2 000-4451 3#^> H»J8) 

M#H^T, h*7^T4 XX+lfcnhftfrb^ y?7->(2 7mL)^(2, 
10 3, 4, 5, 6-^?7;Vtn7x^/V) ftt (2 0g, 9 3. 5molh 
x.-7->V (7mL) ft£Tfimffi&t (0. 5mL) %MZ-, flSBEW c f 3 > £fi"C3 

m^m^xm^um^m^^^^^^xmm^mB^mv, (2, 3, 4, 

15 5, 6-^7^0 7*= JV) Bfgl t-/f;H7f/V (2 4. 4g, 

9 7 %) zmc 0 

TM2 

(2 0g, 0. 133mol) ©tli^y (138m 
L) ^f&Kl^O y^cfvWt/ 7J V $J»M (4 6 g, 0 . 2 7 0mol), p- 
20 Yfr^yx^ftym- lTKfP^ (5 0 g, 0. 2 6 3mol) fcWt^U^ 
(2. OmL) M^Ls ^$£&*K»Lfctf>t>l 2 Ot^T'l. 5ffl 

fcfci 9 4-#/W£>V^£&^ ce^/V^tvV (2 6 . 5 8 g, 9 1 %) & 

25 X@3 

giit#BMT, 4-#/^>v^&^ jc^/^^t/V- (5. Og, 2 2. 
7mmo 1) (D? ac$M (1 5mL) ^H^-t^b^^— ^ (8. 4mL) 
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%mTLtco%^ >m f/v^;^r $ k (i m) &tia%. 3 o ^mMnmmhit 0 

^^#H^Ts HSlTfUfc (2, 3, 4, 5, 6 °y^7;VtD7x = 

;V) t -y^J^TVV (6. 3 5g, 2 3. 5mmol) ©rF7t 

5 Kn77^ (lOOmL) F7>f T^f^Wl^y f !)At'7 

(MM^Vl'Vy/V') 7 5K©lMfM^f (2 6mL) «TLfc 0 5 
$ & tig 2 tifcl^ o 5 K©^ h 7 t K P 7 7 % / (lOOmL) 
**«r«fTUfco TO72 0M^ M-Cl. 5#|HJifc#Lfc. Rj£*fc 
5%^^^7X^ (1 2 OmL) ^-7VH?ttft Lfc 0 ^$5JI&zk> 

M^^U*W7^^nvh^77>f"tiIU 4- [( 2 R S ) -2 
- (t-^f*i/*^=^) -2- (2, 3, 4, 5, 

T-fe^/V] o^loc^TV^ (4 : 8 3 g , 4 4 %) 

15 Ig4 

X1§ 3 4-[(2RS)-2-(t-7'f ^tfA'tf-A') - 2 - ( 2 , 

3, 4, 5, 6-^^7/VtP7x=;l/) if/V^Xr 
/V (5. 6g, 11. 6mmo 1 ) ©SWptf-^ (2 4m 1 ) J&ifcSrWJEtffC 
AKi*i(2 4ml) 1 3 OtJfcJDSLfc'aS b 4RfflQM i Lfc e 

20 Rjft«E**»U-C«fffl»Sr4MJtU % 4-C(2, 3, 4, 5, 

n7x=;l.) T-fe^/W] m&M (3. 7g, 90%) fclMI 2: LTfcfc.. £0 
4- [(2, 3, 4, 5, 6-^^7/^P7x=;V) W/V]S^S(2. 
0 3g, 5. 7mmol) ©i**-$MJ->' (115mL) i$?fc£r»JEtf fcAfrk 
/^yxjs/VAT/V'Tt K (0 . 7 gh v?^W^Itt (1. 8 6 g, 22. 

25 8mm o 1), gftlfc (10|) *5 J; XfMTMjm^ ^ V A (8g) *Mk.X 1 . 
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i/^ATftj^»ff**b^.Wffl»*lt»U*IBft^*l. 4 6 g (9 3%) 

mp 214. 0-217. 0°C. x H-NlfR (300 MHz, CDC1 3 ) 8 6. 25 (s, 1H) , 6. 30 (s, 1H) , 
6.46 (d, 1H, J =16.2), 7.57 (d, 2H, J = 8. 4), 7.64 (d, 1H, J =15.9), 7.78 
5 (d, 2H, J = 8. 4) 

nmw3 $v#=xmi&i&» &xf&mmi£&n&KocK i, rock 

I I o?>WR9&L 

10 2) mn*fi&&? i"<*n<DMW; 

zk?frbfc!J VltSi^IAtt* (Invitrogenftgi) ^^UTgfe#b, 
fcO . 1 %tf)T r i t o n X- 10 0 (Pharmacia Biotech #M) $$X.Tf 1 
tablet/10 ml£>Protease inhibitor coc 
15 k t a i 1 (complete, Mini; Roche QM) &t&2 OmMM/^MiW 
(pH 7. 5) *fc|frLT«W«fc*#**5£fcofc. JB*«*SW«fc*&#' 
b^fc^M**^WM«^5i'^SS.(l 0,OOOXg,15^4t) 

liBCA^of>f y7yt/f !)-^xyb (PIERCE thJS) SrJIl^TJgSLfco 
20 3) !>x^^y^Bsr^y^^feROCK I, ROCK I IO^tti 
MUfcilEmRr^#^^^®^-^*^5ROCK I, ROCK II* 

Mttttfc 8 %o s d s # J) r * JJ ;vr 5 K^/w (tefco |htt) Irfflv^SH 

ScttfelC £ 9 #Ht U y^rtl^l^fc^^/^flrPVDFl 
25 (Immobilon-P; Millipore) ±Kl*«»K:<K9Ufc. fCfi9ifg^£ ft fc 

Jg£ 5 % * A 5 T?^ a y ^ V ^ Ufc^^ *¥#CR O C K I Jfcft fc S V> 
tt-V ^R O C K I I (khfc SANTA CRUZ BIOTECHNOLOGY tfcjR) i SiS 
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7^*117*^77^-1? (AP) ^f^I gGM W*7yK 
4 ) tttfej££ 

K I I ^t>fc«7f-^=X'#ft*^J:tJ«^JRIM»o^»tt^^^«^^^^ 

ms^i tm . 

C3Bm 1 0 m g 

10 9L|t 8 0 m g 

7*X7V 1 7 mg 

Xf7!)yS?^v'7A 3 mg 

^H-fe/v-n-* 1 0 mg 

15 Kj&cxmftm^ftzmm&a— ?4v?n (#jx.tf7^/^tKo^^7 

mg, 5mg N lmg, 0. 5m g, 0. lmg/i©^HL? 5. 
20 106002 #7*A*I 

C 3 5 0 m g 

•7y= F— ;V 7 5 m g 

fy^y 17 mg 

^7 i 7yy^/^l7A 3 mg 

f^fy^J (fllfctf 7*A"Bfefc Kb^7b If/M^vHr/na— *K $t#£fc 
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^Jt?r^^.5w £KU; 0 % £^>/£#i;^2 Omg N lOmg, 5mg, 1 m 
g, 0. 5mg, 0 . 1 m g /t/^J^^l L 5 5<> 
5 H»J3 &|ftf 

C3i| 750 mg 

^;v#^V^^;W-t/Vt3— X-J- h y ?A 5 0 0 mg 
£JtE* £S 100 mL 

£££ V s ^MOtitfrMifi 1 OOOmg, 5 00mg, 2 0 Omg N 
100mg/10 0 m L T'fcSMi^ilt 5 r i: 5, 

mm 4 &mm 

C 3 &m 5 m g 

15 7 0 0 mg 

514 (pH7. 0) 
WcrYVVJ* 5 0 0 mg 

t Kn^^f^t^P^ .0.5 g 

xfflt h y 0.05mg 
20 Jfrffc^lP/Wa^A 0. 0 0 5mg 

8$**SbR £S 100 mL 

ft&HttBbk 8 0mL&|<j8 0°C£-?M&U t Kt=t V^;* f/Vt;VO & 

25 ?»fcMta*.TpH& 7 iitlMJBtt 1 0 OmLtt^ 
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0. 5w/v°/ 0> 0. 3w/v% > 0. lw/v% > 0. 0 5w/vl 0. 
0 3w/vl 0. 0 1w/v% 0. 0 0 3w/vl 0. 0 0 1w/v% 

n«j5 mm 

5 C 3 10 m g 

A- 4. 5 g 

y ym-^m-rhv 0.1 g 

Tmit-r h V <> A li(pH 7. 0) 

MftiSlTk 100 mL 

io mmm^8 omLcc 3@#i^ h~;K y vafc-zk*-?- h y V 

fcfcJ;*K iI®Wlw/v% 0. 5w/vl 0. 3w/vl 0. 
lw/v% 0. 0 5w/vl 0. 03w/vl 0. 0 0 5w/v% 0. 
0 0 3w/vl 0. 0 0 1 w/v%T&5M#J&fiM-f 5-£# s -e#5o 
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*mm&. 0*ttHI^tlfc#i2O 03-11481 9&£tfl$m2 0 0 
3-2 7 3 1 7 7«r£fil£ UT*39> ©rt&«#fflJHfc L *-'<T&'g'$*i, 
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2. r h o * mmm^^t^>nmnmnmwM^mmo 

3. Rho^V/^Pl^i^^-fS^^^Ifil^Jo 

5 4. Rh o^^/^Pl^i^^-fS K7-rT-<?^^Io 

5 . R h o * >v<* |fi*5lWft^i"5**W«*i^l««38fflia**. 

6 . R h o 9 laMSr^r S A«ttft#*#fi«^*a**- 

10 9. ^^W^^fife^fflm^^^l-S^^^Rho^^^Pl^O 

15 12. K7^r>f^*ffifi^*«^r5)fc»©Rho^^^|ffl#jSpJ©ffiffio 
14. ^Bt#fe©«l5ft#®iE3i^S^ 'S*l,6#*fcRh o *:"^ 0 ^Ra^r>J<z>^ir• 
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